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WHAT IS CLAIMED IS: 

1. A magnetic recording^m4di\im comp/lsing: 
a non-magnetic b^£e fi^m; and 

a magnetic recording/ layer comprising a binder resin and 
black magnetic acicular .composite particles having an average 
particle/diameter of 0/051 tcy0.35 urn, comprising 

Lar cobfalt-coated iron oxide particles or 
jtal piarticles containing iron as a main 

component , 

formed on surface of said magnetic acicular 
'particles, com^isi/ng at least one organosilicon compound 
selected from the/group consisting of: 

(1) org^tnt/silane compounds obtainable from alkoxysilane 
compounds, ar 

(2) pol^siloxanes or modified polys i loxanes , and 
a carbon black coat formed on said coating layer 



i 



more than 1 0 



comprising said organosilicon compound, in an amount of from 



to 4 0 parts by weight based on 100 parts by 



weight of/saiid magnetic acicular particles, 



2 ./ A magi-ietic recording medium according to claim 1, 
wherein/ said magnetic acicular particles are particles having 
a coat /which is f6rmed on at least a part of the surface of 
said magnetic acicular particles and which comprises at least 
one compound selected from the group consisting of hydroxides 




of aluminum, oxides of aluminum, hydroxides of silicojz and 
oxides of silicon in an amount of 0.01 to 20 % by>weight, 
calculated as Al or SiQ^/based on the total we^ht of the 
magnetic acicular jrarteacles coated. / 

3. A/magnetAc recording medium according to claim 1, 
whereijK said modified po ly s i 1 oxanes / are compounds selected 

consisting of : / 
flysiloxanes modified with at least one compound 
?om the group consisting- of polyethers, polyesters 
r compounds , and / 
(BJ polysiloxanes whose molecular terminal is modified 
with at /least one group selected from the group consisting of 
carbox^Lic acid groups^/ alcohol groups and a hydroxyl group. 

4. A magnetic recording medium according to claim 1, 
wherein said alkoxysilane compound is represented by the 
genera]! formula (if) : 

wherein \r 1 is C^Hs-, (CH 3 ) 2 CHCH 2 - or n - c b H 2 b*i~ (wherein b is an 
integer of 1 tp 18) ; X is CH 3 0- or C 2 H 5 0-; and a is an integer 
of 0 to 3 



5. A i^agnetic recording medium according to claim 4, 
wherein saifl alkoxysilane compound is methyl triethoxysilane , 
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trimethoxys 




t r i e t hoxy s i 1 ane , c^ipheny 1 
hoxysilane, dimetl 
rimethoxysilane , diphenyl 
thoxysilaofe or decyl 



medium according to claim 1, 
epresented by the general 



CH 3 — S i— O — (— fS i— O 4 

CH 3 / CH 3 CH 3 



CH 3 
I 

Si— CH 3 



(11) 



wherein R 2 is H- or QH 3 -, and d is an integer of 15 to 450, 



A magneti/c recording medium according to claim 6, 
wherein said polvsiloxanes are compounds having methyl 
hydrogen 'siloxar/e units. 



8. A\ magnetic recording medium according to claim 3, 
wherein said polysiloxanes modified with at least one compound 



Y 



selected from the group consisting of polyethers, polyesters 



/\ 



and epoxy compounds are represented by the general formula 
(III), (IV)/or\(V): 




— CH 3 



(III) 



-CH 3 ; R 5 is -OH, -COOH, 

is - (-CH 2 -)k-CH 3 ; g and 
are an integer of 0 to 
an integer of 1 



— CH 3 



(IV) 



C-R 8 -C- O— R 9 -0^ R 10 



wherein R 7 , R 8 and R 9 are - ( -CH 2 - ) Q - and may be the same or 
different; R 10 is /-OH, -COOH, -CH=CH 2 , -C(CH 3 )=CH 2 or 



T / 



- (-CH 2 -) r -CH£}; R 11 ] is - (-CH 2 -) S -CH 3 ; n and q are an integer of 1 
to 15; r and s are an integer of 0 to 15; e' is an integer of 
1 to 50; and\ f ' lis an integer of 1 to 300; or 



CH 3 CH 3 CH 3 

CH 3 — So— } ®-{ Si— O j— (— Si— O— )— Si— CH 3 

CH 3 CH 3 




(V) 



O- CH 2 — CH CH 2 



-200- 



wherein R 12 is -(-CH2-) v ~f v/dfs P^ 1 integer of 1 to 15 is an 
integer of 1 to 50 ; an^r j is/an integer of 1 to 3"00 



9 . A ma 
wherein s ; 
modi 



etic regarding medium according to claim 3 , 
d polys ilcfxanes whose molecjalar terminal is 

ast one group selected from the group 
C9*fsisting of caj/boxylic acid groups , alcohol groups and a 
hydroxyl group ^re represented /by the general formula (VI) : 



wherein R 13 /and R 14 ate -OH, R 16 OH or R 17 COOH and may be the 
same or different;/ R 15 is -CH 3 or -C 6 H 5 ; R 16 and R 17 are 




R 



15 



CH 3 



14 



(VI) 



CH 3 



CH 3 



-(-CH2-) y -; y is /an integer of 1 to 15; w is an integer of 1 
to 200; ana x is an integer of 0 to 100. 

10. A /magnetic recording medium according to claim 1, 
wherein thdf amount of said coating organosilicon compounds is 



0.02 to 5, 



by weight, calculated as Si, based on the total 



weight of the organosilicon compounds and said magnetic 
acicular paroicles . 



Ill . A magnetic recording medium according to claim 1, 



« 
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wherein said carbon biacj^ coat is obtained by mixing/carbon 
black fine particles having a particle size of 0/005 to 0.05 
Vim with the magnetic/ acicular particles coatejzi with at least 
one organ<^silicon (Compound while applying^ishear force. 



12. A magnetic recording medium /according to claim 1, 
herein the thackness of said carbjzxn black coat is not more 
than 0.06 ]am . 



13. A magnetic recording medium according to claim 1, 



/. 



wherein said black magneti/fc acicular composite particles have 
an absorption amount of /^rtyristic acid of 0.01 to 0.3 mg/m 2 . 

A magnetic recording medium according to claim 1, 
said black magnetic acicular composite particles have 
ratio (average major axis diameter /average minor 
dimeter) of 2.0:1 to 20.0:1. 

151 A magnetic recording medium according to claim 1, 
wherein jsaid black magnetic acicular composite particles have 
a BET spfecific surface area value of 21 to 160 m 2 /g. 




16. k/magnetic recording medium according to claim 1, 
wherein sanid black magnetic acicular composite particles have 
a blacknessX (L* value) of 15 to 22. 
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17. A magnetic recording medium according to claim 1, 
wherein said black magnetic acicular composite particles have 

a volume resistivity of not more than 1.0 x 10 6 £2* cm. 

18. A magnetic recording medium according to claim 1, 
wherein said black magnetic acicular composite particles have 
a geometrical standard deviation of major axis diameter of 

I. 01 to 2.0. 

19. A magnetic recording medium according to claim 1, 
which further comprises a gloss of coating film of 165 to 

300 %, a surface roughness Ra of coating film of not more than 

II. 5 nm, a linear absorption of coating film of 1.75 to 10.0 

lam -1 , and a surface electrical resistivity of not more than 

I. 0 x 10 8 £1/ cm 2 . 

20. A magnetic recording medium according to claim 1 or 
2, which further comprises a non-magnetic undercoat layer 
disposed between said non-magnetic base film and said magnetic 
recording layer . 

21. A magnetic recording medium according to claim 20, 
which further comprises a gloss of coating film of 165 to 

3 00 %, a surface roughness Ra of coating film of not more than 

II. 0 nm, a linear absorption of coating film of 1.80 to 10.0 



• 



Vim 1 / and a surface e 
1.0 x 10 8 Q./cm 2 




ical resistivity of not mope than 




'ack magnetic acicular composite particles for a 
recording medium, said black/magnetic acicular 
. osite particles having an average particle diameter of 
051 to 0.35 pm,/ comprising: 

magnetic ^icicular coba^t'-coated iron oxide particles or 
magnetic acicular metal parotides containing iron as a main 
component, 

a coatifng formed y&n surface of said magnetic acicular 
particles, cpmprising/at least one organosilicon compound 
selected frcjpm the group consisting of: 

(1) otganosilane compounds obtainable from alkoxysilane 
compounds , land 

(2) polys i/loxanes or modified polys i loxanes , and 
rbon /black coat formed on said coating layer 



a ca 



comprising 



weight of 



said organosilicon compound, in an amount of from 



more than 10 /to 40 parts by weight based on 100 parts by 



aid magnetic acicular particles , 



to c 



23. Black magnetic acicular composite particles according 
laim 22 A 



wherein said magnetic acicular particles are 



particles naming a coat which is formed on at least a part of 
the surface of\said magnetic acicular particles and which 
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comprises at least one compound selected from the gxoup 
consisting of hydroxides' of aluminum, oxides of /aluminum, 
hydroxides of silioon/and oxides of silicon an amount of 
0.01 to 20 % )ay weight, calculated as Al izfr Si02, based on the 
total weight of tine magnetic acicular jparticles coated. 




24. Black magnetic acicular /composite particles according 
'to claim 22/ wherein the thickp^ess of said carbon black coat 

is not more than 0.06 vim. 

25. / Black magnetic Acicular composite particles according 
to claim 22, wherein s^iid black magnetic acicular composite 
particl/es have an aspect ratio (average major axis 

diameter /average minor axis diameter) of 2.0:1 to 20.0:1, a 
BET specific surface area value of 21 to 160 m 2 /g, a blackness 
(Li* value) of 1& to 22, a volume resistivity of not more than 



1.0 x 



axis 



10 6 Q*ciry( and a geometrical standard deviation of major 



Liameter of 1.01 to 2.0. 



2\6 . plack magnetic acicular composite particles according 
to claaim/22, wherein said alkoxysilane compound is represented 
by the general formula (I) : 

R 1 Six,, (I) 
a 4-a 



whereih R 1 i^-€ 6 H 5 -, (CH 3 ) 2 CHCH 2 - or n "C b H 21>f i~ (wherein b is an 




integer of 1 to 18); X is 
of 0 to 3. 



-205- 



- or C 2 H 5 0-; and a is an integer 



27 . Blac 
according tjr c 
represe: 



(c acicular composite' particles 
/, wherein said pol^siloxanes are 
general formula (ISL) 




wherein R 2 is /H- or CH 3 V, and d is an integer of 15 to 450. 

28. B]/ack magnetic acicular composite particles 
according t<p claim 22, wherein said polysiloxanes modified 
with at least one compound selected from the group consisting 
iers,/ 



of polyeth* 



by the general formula (III), (IV) or (V) 



polyesters and epoxy compounds are represented 



? H 3 



CH 3 CH 3 

O-f Si— Q ) ( Si— 0- 

R 3 R 6 



CH 3 

i-si- CH 3 

f CH 3 



(III) 



O— CH 2 — CH— O— ) R 5 



wherein R 3 is\ - ( -CH 2 - ) h" ; R 4 is - ( -CH 2 - ) ±-CH 3 ; R 5 is -OH, -COOH, 
-CH=qti 2 / -C(Ch\)=CH 2 or - (-CH 2 -) j-CH 3 ; R 6 is - ( -CH 2 - ) k -CH 3 ; g and 



m 
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h are an integer of 1 toyyb ; i, j and k are an integer/bf 0 to 
15; e is an integer of £ to 50; and f is an integer of 1 
to 3 00; 




CH 3 CH 3 CH 3 

Si— O j— (— Si— O— j— si— CH 3 



(IV) 



11 



CH 3 



-R 



10 



R 8 and R 9 are - (/CH 2 -)q- and may be the same or 
R 10 is -OH, -CQ6H, -CH=CH 2 , -C(CH 3 )=CH 2 or 
L CH 3 ; R 11 is - (VCH 2 -) S -CH 3 ; n and q are an integer of 1 
and s are an/integer of 0 to 15; e' is an integer of 
1 to 50;/ and f is ^fi integer of 1 to 300; or 




CH 3 — Si— O- 
CH 3 



wherein 
integer 



CH 3 
I 



Si— O ) ( Si— O— ) — Si— CH 3 
° 12 CH 3 CH 3 



(V) 



R 



O- CH 2 — CH CH 2 



R 12 /is - ( -CH 2 - ) v~ ; v is an integer of 1 to 15; t is an 
of/1 to 50; and u is an integer of 1 to 3 00. 



29y Black magnetic acicular composite particles 
according^ to claim 22, wherein said polysiloxanes whose 
molecular terminal is modified with at least one group 
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selected from the group consisting of carboxylic acjxff groups, 
alcohol groups and a hy^o^yl group are represented by the 
general formula 



f i - 0 i^f i - 0 4r>K- R 

CH 3 CH 3 / CH 3 




14 



(VI) 



R 14 are -OH, R/ 6 OH or R 17 COOH and may be the 
ferent; R 15 is -7CH3 or -C 6 H 5 ; R 16 and R 17 are 
y is an integfer of 1 to 15; w is an integer of 1 
d x is an integer of 0 to 100. 

3C/. Black magnetic acicular composite particles 
according to claim. 22, wherein the amount of said coating 
organosilicon compounds is 0.02 to 5.0 % by weight, calculated 
as Si, /based on the total weight of the organosilicon 
compounds and/ said magnetic acicular particles. 



compri 
layer 



31. In a method of forming a magnetic recording medium 



sing a non-magnetic base film, and a magnetic recording 
comprising a binder resin and magnetic particles, the 



i/ 



improvement comprising using as magnetic particles black 
magneti^ acicular composite particles having an average 
particle diameter of 0.051 to 0.35 ym, comprising 

, \ 

/magnetic acicular cobalt-coated iron oxide particles or 
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magnetic acicular metal particles containing iron as ft main 
component , 

a coating footed offi surface of said magnetic acicular 
particles, cgpafprising' at least one organos^Licon compound 
selected/from the y<jroup consisting of: 

si lane compounds obtainable from alkoxysilane 

Lysiloxanes or modified polysiloxanes , and 
fcon black coat forrryed on said coating layer 
comprising said organosilicoji compound, in an amount of from 
more than 10 to 40 parts by weight based on 100 parts by 
weight pf said magnetic acicular particles. 

32. The method According to claim 31, wherein said 
magnetic acicular particles are particles having a coat which 
is formed on at least a part of the surface of said magnetic 
acicular particles and which comprises at least one compound 
selected from the group consisting of hydroxides of aluminum, 
oxides of aluminum, hydroxides of silicon and oxides of 
silicon in an /amount of 0.01 to 20 % by weight, calculated as 
Al o]pr SiC>2/ based on the total weight of the magnetic acicular 
particles co/ated. 





magnetic recording medium comprising: 
magnetic base film; 
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a non-magnetic undercoat layer formed on saija non- 
magnetic base film; and 

a magnetic recording layer comprising A binder resin and 
black magnet ic^a^zlcular composite particles having an average 
particle d/&mej^er of 0.051 to 0.35 ym, /Comprising 

tc acicular cobalt-coateja iron oxide particles or 
magnetic acicular metal particles Containing iron as a main 




a/coating formed on surface of said magnetic acicular 
Les, comprising at lea^t one organosilicon compound 
ted from the group consisting of: 

(1) organosilane compounds obtainable from alkoxysilane 
; , and 

(2) polys iloxanes or modified polysiloxanes, and 
a carbon blacly coat formed on said coating layer 

comprising said organosilicon compound, in an amount of 0.5 to 

parts by weight based on 100 parts by weight of said 
magnetic acicular particles. 

34. A magnetic recording medium according to claim 33, 
wheirein said magnetic acicular particles are particles having 
a c®at which/is formed on at least a part of the surface of 
said\ magnetic acicular particles and which comprises at least 
one compound selected from the group consisting of hydroxides 
of aluminupri, oxides of aluminum, hydroxides of silicon and 
oxides off-silicon in an amount of 0.01 to 20 % by weight, 



4 



-210- 




calculated as Al or SiC>2, based on the total weight^^dr the 
magnetic acicu^ar particles coated. 

A magnetic recording medium/according to claim 33, 
said modified polysiloxan^s are compounds selected 
e group consisting of: 

(A) polysiloxanes modified with at least one compound 
selected from the group ^consisting of polyethers, polyesters 
ai/d epoxy compounds , >and 

(B) polysiloxanes whose molecular terminal is modified 
ith at least one? group selected from the group consisting of 

carboxylic aciji groups, alcohol groups and a hydroxyl group. 

36. ^ magnetic recording medium according to claim 33, 
wherein s^id alkoxysilane compound is represented by the 
eneral /formula (1) : 

R 1 SiX„ (I) 
a 4-a 

wherefin R 1 is C 6 H 5 - , (CH 3 ) 2 CHCH 2 - or n -C b H 2b+1 - (wherein b is an 

integer of 1 to 18); X is CH 3 0- or C 2 H 5 0-; and a is an integer 
of/ 0 to 3 . 




